Introduction
According to population estimates from the Korea National Statistical Office (KNSO), South Korea is currently an aging society, in which the elderly population aged 65 yr and older accounts for 13.1% of the total population. It is expected to become an aged society by 2019, as the elderly will reach 14% of the total population (1) . South Korea is aging more rapidly than are many other countries in the world. As the population to support the elderly is decreasing because of reduced birth rates, burdens on families and society as a whole are increasing. The cost of supporting the elderly population has become a societal issue. As a result, the elderly are facing social pressure to continue participating in economic activities and to secure financial independence. According to one study, financial independence has a significant correlation with mental health and quality of life (QOL) (2, 3) . In fact, social activities of the elderly include volunteering and religious activities, but economic activities have the strongest influence on their lives (4) . Productive activities during old age play an important role in society. Many studies have examined the effect of employment and other productive activities on mental health among the elderly, including depression and well-being. These empirical studies, mostly conducted in the West, report that elderly subjects' participation in productive activities has a positive effect on them, such as reducing depression and stress (5) (6) (7) (8) (9) (10) . In addition, job loss and subsequent financial difficulty can lead to suicidal ideation. Therefore, the retired, unemployed elderly are more likely to commit suicide than are those employed (9, 11, 12) . However, few studies have specifically addressed the correlations between the occupational status of the elderly and their mental health. Health-related QOL (HRQOL) (13) refers to perceived QOL that is directly related to an individual's health. It is a subjective and multidimensional concept as well as a useful index representing the health of individuals or populations that can be used to assess daily function and well-being among the elderly (3) . Factors related to HRQOL include economic status, marital status, educational level, activities of daily living, subjective physical symptoms, and health condition (3, 14) . For the elderly, an occupation is an instrument for their social life, rather than for raising a family; economic status is considered an important factor that influences QOL among the elderly (15) . For the elderly, employment improves QOL by increasing their confidence from taking part in the economy and improving their self-esteem, income, and general happiness as a result (6, 15) . Ultimately, extending economic activities into old age is a critical element for improving QOL in the elderly. However, there has been little research concerning correlations between specific occupational status and elderly QOL. In addition, although HRQOL is included as a subcomponent of various aspects of QOL, it has rarely been analyzed. This study was conducted in order to collect basic data to develop nursing interventions to improve elderly HRQOL and mental health. We analyzed the occupational status, HRQOL, and mental health of elderly adults aged 65 yr and older based on raw data from the Korea National Health and Nutrition Examination Survey (KNHANES) V-3, which is both representative and reliable.
Materials and Methods

Study design
This study employed a cross-sectional design to identify differences in HRQOL and mental health according to the occupational status in the South Korean elderly aged ≥65 yr.
KNHANES and the study population
The KNHANES has been performed since 1998 by the Korea Centers for Disease Control and Prevention (KCDC) to identify the health and nutrition status of Koreans. The KNHANES was performed after approval by the KCDC Institutional Review Board (IRB No. 2012-01EXP-01-2C). This cross-sectional study used raw data from the KNHANES V-3 under official approval of the relevant organization. The KNHANES is a nationally representative, cross-sectional survey targeting non-institutionalized Korean people. It consists of health, nutrition, and examination surveys. Health and nutrition surveys were conducted based on one-on-one interviews and selfreport. The KCDC examination team performed the examination. Samples were collected by using a stratified, multi-staged, and clustered probability design in order to represent the entire South Korean population. In addition, the KNHANES V adopted a rolling survey sampling method so that each rolling sample of the relevant year becomes a probability sample that represents the entire country, and rolling samples have independent and homogeneous characteristics. In the year V-3 (2012), of 10,589 subjects, 8057 participated (participation rate: 80.0%) (16) . Data from people aged 65 yr and older (n = 1666) from the KNHANES V-3 dataset (n = 8057) were selected. Of the 1666 subjects, data from 1431, excluding those with missing information in the questionnaire or examination, were used for the final analysis.
Variables HRQOL
For HRQOL, the EuroQoL-5 Dimensions (EQ-5D), EQ-5D index, and EuroQoL-visual analog scale (EQ-VAS) developed by the EuroQoL group were used (17) . The EQ-5D is an instrument for measuring HRQOL designed to measure simple and overall health for clinical and economic efficiency evaluation. It assesses five dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression). Each dimension can be answered on three levels: 'no problems', 'some problems', or 'severe problems'. The EQ-5D index is calculated by weighing questions for the five dimensions; the scores are distributed between 1, meaning perfect health, and -1, meaning a poor health state that is considered worse than death (18) . For the EQ-VAS, subjects were asked to mark their health status on a vertical line with gradation ranging from 0 (the worst imaginable state of health) to 100 (the best imaginable state of health).
Mental health
To assess participants' mental health, variables such as stress, depression, and suicide ideation were used. For stress, the participants answered the question, 'How much stress do you feel in daily living?' The answers 'very much ' and 'much' were categorized as 'yes' and 'little' and 'almost none' as 'no'. For depression, answers to the question, 'During the past year, have you felt sad or frustrated to an extent that it interfered with your daily living for two weeks or longer?' were categorized as 'yes' or 'no'. To assess suicidal ideation, the participants answered to the question, 'Did you ever think that you wanted to die during the past year?' as 'yes' or 'no'.
Occupational status
The occupational status of the participants was investigated based on employment status and type. For employment status, the participants answered the question, 'During the past week, have you worked for one hour or more for the purpose of income, or worked for a family business for 18 h or longer without pay?', as 'yes' or 'no'. Working type was categorized by the major categories of the Korean Standard Classification of Occupations (19) , based on the degree of physical work. Non-manual workers included managers, professionals and related workers, and clerks. Manual workers included service and sales workers, agricultural and fishery workers, craftspeople, mechanics, assembly workers, simple laborers, and soldiers.
Covariates
Demographic variables of the participants included age, sex, body mass index (BMI), education, marital status, economic status, place of residence, smoking status, and drinking status. BMI was calculated based on the equation, weight (kg)/height (m) 2 . Education was categorized as elementary school or less, middle school, high school, and college or more and marital status as unmarried and married. Economic status was divided by quartile based on equivalent income, i.e., family income corrected by the number of family members (average monthly household income/√ (no. of household members)). Living place was categorized as urban or rural. For smoking status, participants who smoked 100 or more cigarettes throughout their life and currently smoked were categorized as 'yes' and otherwise, 'no'. For drinking status, subjects who, during the past year, drank alcoholic beverages once or more per month were categorized as 'yes' and otherwise, 'no'.
Statistical analysis
All data were presented as mean ± SE for continuous variables or as n (percentage) for categorical variables. The SAS survey procedure (ver. 9.3; SAS Institute Inc., Cary NC, USA) was used to run a complex sample design based on data analysis from the survey data; this provided sampling weights of KNHANES and nationally representative estimates. The significance threshold was 0.05. Differences in occupational status by demographic characteristics were verified by using t-tests and χ2 tests. Differences in HRQOL and mental health by occupational status were also verified using t-tests and χ2 tests. We performed a multiple regression analysis to identify factors related to elderly HRQOL and mental health. Relationships between HRQOL and demographic characteristics and occupational status were examined via multiple linear regression analyses; the relationships between mental health and the above factors were investigated by multiple logistic regression analyses.
Results
Occupational status by demographic characteristics
Differences in occupational status by demographic characteristics of the subjects are shown in Table 1 . Of people aged 65 yr and older, 34% were working. The participants, who worked, were generally younger men with a low BMI. The employed subjects were significantly more likely than were unemployed subjects to live in rural areas, have a low level of education, and to smoke. The vast majority (92.4%) of workers were manual workers. Manual workers were more likely than non-manual workers to live in rural regions, have a low level of education, belong to the lowest economic class, and to be non-drinkers. 
Differences in health-related QOL and mental health by occupational status
Participants' HRQOL and mental health by occupational status are presented in Table 2 . Unemployed subjects had a lower HRQOL and mental health than did employed participants. The mean EQ-5D index of unemployed and employed participants differed significantly. All of the EQ-5D subsections (mobility, self-care, usual activity, pain/discomfort, and anxiety/depression) showed significant differences by occupational status. The EQ-VAS score did not show a statistically significant difference. Unemployed subjects were more likely than those employed to have suicidal ideation were. No statistically significant differences were found for stress and depression. As for employed elderly adults' HRQOL and mental health by working type, manual workers showed lower HRQOL and mental health than did non-manual workers. The mean EQ-5D index of manual workers was significantly higher than that of non-manual workers. Of the EQ-5D subsections, mobility and pain/discomfort were different between manual workers and nonmanual workers. In addition, in terms of mental health, more manual workers than non-manual workers experienced depression and suicidal ideation. No statistically significant difference was found for EQ-VAS and stress. Table 3 lists factors related to HRQOL of people aged 65 yr and older. Of HRQOL subsections, only the EQ-5D index was found to be statistically significant. Among people aged 65 yr and older, age, male sex, working, smoking, and drinking were negatively correlated with HRQOL. Educational levels were positively correlated with HRQOL.
Factors associated with health-related QoL according to occupational status
In the analysis that included only employed subjects, HRQOL was negatively correlated with male sex and positively correlated with high school education level. Among the employed elderly, age, working type, other education levels, smoking, and drinking did not show significant differences. Table 4 lists factors related to mental health of people aged 65 yr and older. Of the mental health subsections, only depression and suicidal ideation were found to be statistically significant. Among people aged 65 yr and older, men had a higher risk of depression and suicidal ideation than did women. Unemployed participants had a higher risk of suicidal ideation than did employed subjects. Middle and high school education levels were related to a lower risk of suicidal ideation. University education level was correlated with lower risk of depression and suicidal ideation. Smoking was related to a higher risk of depression and suicidal ideation than was non-smoking. In the analysis that included only employed subjects, only smoking was related to a higher risk of suicidal ideation than non-smoking. Other factors were not significantly associated with depression and suicidal ideation.
Factors associated with mental health according to occupational status
Discussion
The association of HRQOL and mental health by occupational status observed in this study is ex-pected to provide basic data for improving elderly HRQOL and mental health. This study showed that only 34% of people aged 65 yr and older were employed, and 92.4% of the employed were manual workers who engaged in physical labor. According to statistical data, the employment rate of the elderly in South Korea decreased from 34.0% in 2011 to 28.9% in 2014. However, the figure is still higher than the average elderly employment rate (12.3%) among countries in the Organization for Economic Co-operation and Development (1). In addition, 52.9% of the elderly in 2011 and 36.4% in 2014 were working in the agricultural and fishery industries; other simple and physical laborers showed tendencies similar to this study's findings (1) . Although the percentage of economic participation by the South Korean elderly is increasing, a high percentage of them are self-employed or, with respect to the working type and employment type, simple laborers, and temporary employees. This suggests a very low level of employment quality (20) . The increasing elderly employment rate involves a positive aspect, i.e., expanded elderly participation in productive activities, and negative aspects, such as lack of preparation for income during old age and inadequate public systems for elderly financial support. In this study, the unemployed elderly showed lower HRQOL and mental health than did employ ones. In particular, all of the EQ-5D, the EQ-5D index, and suicidal ideation showed significant differences. Elderly employment was improved QOL (3, 6, 15) . In addition, the risk of suicide increases when people do not work after retirement. Suicidal ideation was more prevalent among people with unstable or low financial status, low education level, and among those who live in low-income areas (9, 12, 15, 21) . Financial difficulty during old age lowers QOL; this seems to be correlated with mental problems and, as a result, with suicidal ideation. In terms of employment type, manual workers showed lower HRQOL and mental health than did non-manual workers. Significant differences were found in mobility and pain/discomfort, EQ-5D index and EQ-5D, and depression and suicidal ideation. This was supported by the findings that QOL was higher among the employed elderly (than the unemployed elderly) was permanent employees (than temporary employees), fulltime employees (than part-time employees), and specialized professions (15) . As physical laborers mostly work in small and poor environments and engage in simple and repetitive work, safety and healthcare issues are found; atypical work, which is the employment type of the vast majority of physical laborers, poses threats to mental health due to job insecurity (22) . For both men and women, stressful physical labor was related to a higher suicide rate; highest suicide rates were found specifically in farming, fishing, and forestry, because these jobs easily make employees lonely and isolated, pay a low wage, and lead to low levels of mental well-being (23) (24) (25) (26) . Among the employed elderly, manual workers have severe problems related to mobility and pain/discomfort. Limited daily activities are closely related to elderly QOL (22, 27) . Therefore, it is necessary to encourage safety education related to physical injury, diseases, and improvement of the physical environment for the elderly in order to regulate the level of physical labor and stress. In addition, health-related programs should be developed and introduced in order to maintain elderly workers' mental and physical health. In the analysis, factors that influenced HRQOL of people aged 65 yr and older included younger workers with higher educations who were nonsmokers and non-drinkers. In addition, among the employed elderly, women and subjects completed high school, in comparison to those who completed only middle school, were likely to have a higher HRQOL. Men and smokers had a higher risk of depression, while a higher risk of suicidal ideation was found in poorly educated unemployed men who smoked. Among the employed elderly, smoking was related to a higher risk of suicidal ideation. Occupation is an important link between education and income; education determines the type of occupation, which, in turn, determines the amount of financial compensation (28) . This supports the finding that the elderly are more likely to have suicidal ideation when they have a low education and financial status levels (23, (29) (30) (31) . Although among the elderly, suicidal ideation was more prevalent among women, the actual suicide rate was higher among men (31, 32) , perhaps because of differences in gender roles, experience, and social participation (21, 33) . For the male elderly, income, health, and life satisfaction influenced their QOL, while, for the female elderly, the presence of a spouse was more influential. This suggests the possibility that employment status may not have as significant an influence on QOL for the female elderly as it does for the male elderly (34) . Different gender roles in society and gender-based inequality in the labor market may cause differences in employment in old age between men and women (33) . In addition, differences in economic status, which influence suicidal ideation, between men and women can be explained by the argument that men are more likely to engage in economic activities than are women due to traditional responsibilities (35, 36) . A low level of education influences socioeconomic status; men who must take financial responsibility for raising a family may experience more financial difficulty after retirement than women. It is highly controversial whether smoking and/or drinking has an effect on suicidal ideation or attempts. While one study suggested that alcohol dependence was negatively correlated to suicidal ideation, another study argued that people with suicidal ideation due to depression have more suicidal ideation because of the alcohol (37, 38) . Associations between smoking and suicide also have not been established; although smoking can lead to suicide because of deteriorated health and reduced serotonin, smokers can have depression or suicidal ideation after stopping smoking (39) . However, the finding that suggests that the smoking elderly are more likely than the nonsmoking elderly to have suicidal ideation is supported this study (21) . Therefore, antismoking and anti-drinking education can be provided to improve HRQOL and mental health among the elderly. Various attempts, including developing mental health programs for the male elderly and employment policies, need to be made. The results of this study suggest that participation of people aged 65 yr and older in productive activities through employment can be used as a tool to improve their HRQOL and mental health; elderly employment must be actively encouraged and supported by institutional arrangements. In addition, special management can be provided to the employee elderly involved in physical labor, as they are reported to have low HRQOL and high risk of suicidal ideation. The major strengths of this study include the large size and representativeness of the sample used for examining the association of HRQOL and mental health by occupational status of people aged 65 yr and older and various instruments used for assessing HRQOL. Despite these strengths, this study had the following limitations. First, as a cross-sectional study, it cannot explain causal relationships, and, therefore, we propose a longitudinal study be conducted in the future. In addition, future studies should include a larger number of elderly subjects who are nonmanual workers. Despite these limitations, we believe that this study provides meaningful findings, as it is the first study to examine the associations between HRQOL and mental health by occupational status among the elderly in South Korea.
Conclusion
Job creation for the elderly is required in order to improve health-related QOL and prevent suicidal ideation in the elderly. Although even physical labor is necessary for the elderly to improve their QoL and mental health, considering their physical function and strength non-manual work or relatively easy work must be provided to the elderly.
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